PREFACE.
THIS work is presented as the first volume of a series dealing with the applications of Mechanics to engineering problems. It is issued uniform with "Stresses in Framed Structures " by the same author, which will be revised as soon as possible, so as to form the second volume of the series.
The present volume opens with a carefully considered presentation of the fundamental principles of Kinematics, Statics, and Kinetics. Then follow in proper order the practical applications. Throughout the work numerous problems and illustrative examples are given in direct connection with each important mechanical principle.
The method of presentation is the result of much thought and teaching experience. The author believes that this method will commend itself to teacher and student. Thus the first chapters are devoted to the preliminary discussions of mass and space only, without reference to time, motion, or force. Under this head are treated not only mass, density, and centre of mass, but also moment of inertia, considered simply as a mass and space quantity. The experience gf the author has convinced him of the advantages of this method of presentation. The student in his preparatory study of Geometry has already become conversant with those space relations of which he must make future use. He should now become equally familiar with those mass and space relations of which he must also make future use, and it is both proper and advantageous that this subject should be treated, like Geometry, as a preparatory study. Then the student is in a position to take up not only the subject of Kinematics, which deals with relations of space and motion, but also the subject of Kinetics, which deals with mass, space, and motion.
In the chapters on Kinematics and Kinetics the method of presentation has been much abridged from the author's " Elementary Principles of Mechanics," and will be found simpler, more logical and direct. The numerous examples introduced here will be found of service both to teacher and, student.
In the applications the author has included the results of his own work in this direction, and he believes that the professional reader will find here new and valuable discussions of engineering problems, especially in the chapters on Masonry Walls and Dams, the Strength of Long Columns, the Swing Bridge, the Metal Arch, the Suspension System, and the Stone Arch. In all these chapters the entire treatment and many results are different from those already given by the author in "Stresses in Framed Structures " and "Elementary Principles of Mechanics." By the application of the principle of least work many new and simple results and methods have been obtained. Especially is this the case as regards the stone arch. Treatises on this subject are prolix, overburdened with mathematical discussions and involved formulae, limited at best in their application, diverse in their assumptions, and discouraging